Purification and properties of three NAD(P)+ isozymes of L-glutamate dehydrogenase of Chlamydomonas reinhardtii.
Three isozymes of glutamate dehydrogenase (GDH) of Chlamydomonas reinhardtii, induced under different trophic and stress conditions, have been purified about 800-1000-fold to electrophoretic homogeneity. They are hexamers of Mr 266,000-269,000 as deduced from gel filtration and sedimentation coefficient data. GDH1 consisted of six identical subunits of 44 kDa each, whereas both GDH2 and GDH3 consisted of six similar-sized monomers (4 of 44 kDa and 2 of 46 kDa). Optimum pH for the three activities with each pyridine nucleotide was identical (8.5 with NADH; 7.7 with NADPH; and 9.0 with NAD+). The isozymes exhibited similar high optimum temperature values (60-62 degrees C) and isoelectric points (7.9-8.1). Activity was enhanced in vitro by Ca2+ ions and strongly inhibited by pyridoxal 5'-phosphate, KCN, o-phenanthroline and EDTA, and to a lesser extent by pHMB and methylacetimidate. In the aminating reaction the three isozymes were inhibited in a concentration-dependent process by both NADH and NADPH, with apparent Km values for NH4+ ranging from 13-53 mM; 0.36-1.85 mM for 2-oxoglutarate and 0.07-0.78 mM for NADH and NADPH. In the deaminating reaction apparent Km values ranged from 0.64-3.52 mM for L-glutamate and 0.20-0.32 for NAD+. In addition, the three isozymes exhibited a non-hyperbolic kinetics for NAD+ with negative cooperativity (n = 0.8).